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planning,rockerandlongtommethodsofwashinggoldtogroulldsluicing'drifting'andfullscalehydraulic
mining of arwiartenacer and ord stream b*d.. ifi-iJeep giaver deposits underneath the rarger rivers such

as rhe Kramath were arso mined oy "on"tru"ting ;ing dril.t. to rlivert the river away from the pan that was

to be mined. By 1862, the easier surface ptacei golJ traO beert mined out and the boom time for Happy

camp Mining District had ended. Mine areas on higher 9ror,11d above the rivers were suNeyed and

patented in the 1820,s and 18g0,s. These l*lroeJ tn"bn.J" hlill, Blue Bar Placer, and the Howard Placer"

other lands atong Indian creek were homesteaded, and mine|s and other people brought in to the area

by mining permanently settled (Ioleman, '1966; Sttrmpf' 1979)'

As placer and large scale hydraulic mining declined,.lodemirring and exploration.for copper' gold' and

silver became the dominant mining activity 
'in irre area ny 1920. 

'll-h'rs was spurred on by the need for copper

during World War f. fne farg""t pr6Oucing. toOe mine in the aree, and in Siskiyou county during this century

was the Gray Eagre mine rocated up Luther Gurch. Exprorati*n has occurred at this mine from 1895 to

today, and production of copper, gold and silver has occurre':t during two periods' from 1841-1945 and

from-igaz to 1987 (foleman, 1966; Wright 1966)'

Exptoration of manganese and chromite deposits in the area ocr:urred during the 1940's during vVWll' Linb

is known of the erftent of chromite mining other than a small iamount was mined from the Herbert cook

Mine and other unnamed prospect". tut"ng"n"se deposits and mineral prospects in the watershed include

the Davis, Huey, Kelly Lake, and Wykoff nrosfects, and the Flh(:rdonite Mine' Of these' the Wykoff Prospea

and Rhodonite Mine were the most develoied claims. The.',Vykoff P1osep99t is located on the Bolan

Mountain Road, and includes at least one developed adit and iirwaste dump' No production is noted' The

Rhodontte Mine includes a short adit, an open gut, and an or:r stockpile' The mineralrhodonite is a pink

to reddish brown mineral and is the primary ore rnineral of manganese in this area. Though abottt 5 tons

of rhodonite ore has been mined it is not kno*n whether the ':re was removed' The mine has atso been

prospected for gem-quality rhodonite ([rask, 1950)'

The Indian creek area is well known as a iade prospecting loc ality. The predominant,mineral form of jade

found is nephrite and veswianite. Nephriti ("n "*pilibote otttr.e tiernolite-actinolite mineral series) ranges

fromlrlack, ctqrk gJeen to white in coior. veiuvianite (also knorrvn as the mineral californite or idocrase) is

commonty grass green in color speckled with white" T'he jadt:, localities include the Chan Jade' and the

King Jade euartz mines on the South Fork lndian Creck and tv,'o prospects: the. Cole Creek Prospect' and

the Twin Valley creek. of these, the chan is the most well knovnrn iraving been claimed by a chinese rniner

in the early parr of this century. As the legend goes, the minr:lr was t<itleo ouring a party celebrating his

gtorious jade finds there. lt is iaid that Chin s gT-lost still cornrirs back to the mine and the sound of fiddle

playing and merrymaking can be heard throughout the river oanyon there (Pashin' 1995)'

Gray Eagle Mlne

The Gray Eagle Mine has a long history as the largest oopp€rr, gold and silve.r mines in the county' The

Gray Eagle mine is tocated anout e milbs ui Luth; eunn.'meJirst mining claims were filed in 1895 by

w. l. Brown (Judge Brown) of Happy camp. The five claims rel,ared to as the Dewey Group were explored

for gotd by placer and uniergrounir metrrods from '1898-19M From 1908-1914' additional mining claims

were filed by F. H.Dakin. Dakin drove eight adits and discovered a large massive sulfide copper-bearing

ore body.

By the end of VVWI, though the ore body had been outlined, lhere was liftle interest to mine it due to the

low price of copper. lt wis said that a body of rnore than one rmillion tons of copper ore was blocked out'

and there were more than 13,000 feet of ,ndurgnound workiryls' During the time period 1 91 8 to 1 942' the

Gray Eagle Mining Company perforrned furthJr exploratory and development work consisting of driving

a hautage tunnel into the ore body and driving driits and rai::ies into the ore body (Wright, 1966; Siskon

Corporation, 199O; U.S. EPA 1996).

The first period of production at the mine occurred in Decembr:r of 1941 during WWll' At this time, the Grey

Eagte Copper Company was a subsidiary of the Newmont Mining Company. ff-e preV Eagle mine property

consisted of 16 patent*d "luirs and 16 unpatented clainns. Thre gold order, which suspended gold mining
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during the war, forced Newmont to close its Empire star Mine and Mother Lode Mine and begin copper

production at GraY Eagle.

Millfacilities were constructed consisting of a roads up Luther Gulch, installation of electric power lines'

construction of mine *itt, ""tp and offiJe buildings. Adits we.:r widened to accomodate rail cars' electric

cables and water lines. The entire mine operatio; was underr;round' developed by the room and pillar

systern, with minimaltimbering. The millwas located in close proximity to the main adit portal" The ore was

crushed by a jaw crusher and then by a cone crusher, and finr,rl grinding was done by two ball mills' The

ground ore was further separated in a series of flotation cells. llyanide, as well as other floatation agents

were used to concentrate gold, silver and copper. The mill prrduction rate was about 500 tons per day'

The ore concentrates were conveyed by a 3.s mile long aerial tramway over Thompson Ridge and down

to a terminal at Thompson Creek, where trucks hauled the collcentrate to Yreka. The concentrates were

shipped by rail to thesmefter in Tacoma, washington. Proces's tailings \ /ere conveygd by a flume to the

mill tailings disposal area along Indian creek lust downstre:rm from the mouth of Luther Gulch' The

fine-grained, red mill tailings are still present today. other rrrine waste from the tunnel workings was

deposited in Sor-rth fork of iuther Gubh. The mine was operaled on two 8-hour shifts' Miners worked on

a contract price per ton or cubic foot basis, and contracts wer€1 for a 2-week period' In October 1944, they

were earning an average of g-12.06 per day (O'Brien, 1g47l.Lite|ature sources and Bureau of Mines records

indicate that 46s,ooo tons of ore was mitled at an average grade of 3.17o/o Copper and 0.027 Gold per ton'

The mine was closed in July of 1g45 and the claims and other lands were sold to Lester and Benha

Flanigan. In 195g the Flanigans filed a quit claim deed in favor is siskon corporation for all mining claims

and property associated niitf, tfr* Gray Eagle Mine (Wright, 1966, U.S. EPA, 1996)' Siskon Corporation

entered into various option agreement; with other mining comgr,anies' One of these was with Standard Slag

CIornpany in 1967. Standard 5l"g ,"tained some ownership intt,rrest in the mine through 1976 at which tirne

h executed an option "gr""*.ni witlr Noranda Mining Comp;any. By 1977, Noranda Mining drilled over

14,000 feet to confirm tfre presence of a gold zone in tl.re upl:er pan of the ore body (U'S' EPA' 1996)'

By october 1982, Noranda had putthe rnine back into production as a gold mine, and changed the mine's

name to the Grey Eagle Mine. ihe ore was mined by open pit methods. Ore processing consisted of a

grinding circuit, cyanile leaching, carbon adsorptiem, electrovvinning, and bullion smelting' A tailings dam

was constructed to contain watJr by-products from ol'e proce:;sing, and to store and treat process water

fronr millinE. process tailings were deposited within ths tailinus dam. Mine waste rock' overburden and

other rock was also used to build the dam. Excess water in the tailings impoundment was withdrawn'

treated and discharged into shallow ponds at the land applica:ion site above Baker Gulch' Water from the

headwaters of the south Fork of Luther Gulch was channele,:I into a diversion structure along the north

side of the tailings dam and flowed into the South Fork of Lul:her Gulch. The mine closed in 1987. over

the S-year period, 18O,O0O ounces of gold was produced from i.nore than one million tons of ore processed

at a grade of 0.21 oz. gold/ton.

Noranda Grey Eagle terrninated its lease from the Standarrl Slag Company i1 1987. In 1988, Siskon

Corporation whictr owned the mine properties, was purcha:ied by Centurion Gold lnc. The next year'

Siskon Corporation conducted exploration work and undertook a mining feasbility study to evalute the

copper, goiO ana siker potential of two large existing ore bor.lies on the claims (U.S. EPA' 1996; Siskon

Corporaiion, 1990). No iurther exploration-or development w,:rrk at the mine has occurred since 1990' A

complex series of mergers and corporate restructuring of Sist:on Corporation occurred over the period of

l gBB-1gg1. $iskon Goto corporation was the suruiving corportrlion and presently owns many of the mining

properties associated with the Grey Eagle Mine.

Environmental Problems Associated with the Grey Eagle Mire

Two significant environmental pollution problems are associatr:d with mining operations at the Grey Eagle

Mine. The first is acid drainagsfrom: the old mine adits and urrderground workings covered by the tailings

dam; and acid drainage associated with the milltailings deposited on the floodplain of lndian Creek (the
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area known as the milt pond). The second problem was seel)age of reactive cyanide from the tailings

lmpoundment.

uncontrolled release of acid mine drainage is considered to t}e the most serious environmental impact

mining can have on the environment. Acid mine drainage fronr metal mines can contain dissolved healry

metals in toxic concentrations. Acid mine drainage is caused lry the natural oxidation of sulfide minerals

oontained in ore, waste rock or process tailings when exposerj to air and water. The oxidation reaclions

that start acid drainage are often accelerated and perpetuated b'y biological activity. Thetwo most common

sulfide minerals which oxidize and form acid are the iron sulf ide minerals pyrite and marcasite. Not all

nnining operations that expose sulfide-bearing rock will resuh in acid drainage. lt will not occur if the sulfide

nninerals are nonreactive or if the rock contains enough atk;aline material (limestone for example) to

neutralize any acid generated. Once acid drainage begins, it is difficult to control or stop. Because of this,

extensive investiagions are conducted to predict and prevent the occurence of acid mine drainage for

active and new mine oPerations.

lNoranda Grey Eagle

fhree months after the start of mining, in December of 19811, seepage of cyanide and cyanide-metal

complexes began to occur from the base of the tailings dam and was discharged into Luther Gulch. The

winter of 1g82-g3 was very wet and the rate of seepage from the dam not was anticipated from the initial

Iirydrologic water balance models. Seepage through the core ernd foundation rock was not anticipated to

n"egin until approximately four to five years after startup of operations. Investigations indicated that

*"Jp"g* was-occurring through the core of dam, through fractr.rres in the bedrock foundation of the dam,

,and tfriougfr baks in t[e grout cuttain in the north half of the dam. During 1983 when investigations were

occurring, the seepage flow from the toe of the dam ranged fnrm 400 gpm during storm events to 75-80

gpnn in Argu*t. The ictual contaminated seepage from the t:rrilings impoundment in August was 20€0

6pm; tne difference is made up of natural seepage from springs or infiltration sources downstrearn of the

dam core. Due to dilution frorn Luther Gulch, the levels of free cyanide in the stream were very low and

it was concluded that there was no immediate threat to hum;m health and safety, or adverse affect on

aquatic life in Luther Gulch (Noranda, 1983).

Acid drainage from the old underground workings of the copf)er mine was compounding the problem,

seeping into ttre tailings and mixing with the tailings $eepage. lt is not known when acid drainage first

neganio occurfrom the mine adits, btrt it most likely became a:;ignificant problem in the 1940's when the

,rnfergrornd workings were eltensively mined for copper. Documents dating from the 1950's and 1960's

indicate that there was little aquatic life in Luther Gutch due lo acid drainage. ln 1969, there is a well-

rjocumented fish kill in lndian Creek which originated from the main mine adit of the Gray Eagle Copper

mine (Coots, 1gS4 CDFG memo; Hanson 1969a, 1969b). The c:ause of the fish killwas determined to be

from excavation within the mine adit which broke through a natural dam in the adit releasing a large volume

of acid water and metal-laden sediment into Luther Gulch anc lndian Creek.

Seepage from the toe of the dam was immediatety controlled by lnstalling a collection and pumpback

system to return the seepage back into the tailings impoundm;rnt. After a year of investigations, the plan

to control cyanide seepage from the tailings impoundment consisted of: seating the old adits; and installing

a waste water treatment plant below the toe of the dam. Treate:l seepage from the dam is piped down to

a infiltration gallery (leach field) along lndian Creek north of Ltrrther Gulch'

lt'he pollution control system operated by Noranda Mining irii cunertly regulated by orders frorn the

California RegionalWater Quality Control Board and must com,lrly with waste discharge requirements set

forth to protect beneficial uses of the waters of the Klamath Basin. Noranda has a 3o-year corporate

financial assurance commitment to treat the water to conform with water quality guidelines. Today, though

the cyanide levels in seepage from the toe of the dam have dimin ished considerably from the levels in 1 98{}'

the high levels of dissolved metals in the seepage and free ryanide exceed water quality standards, and

if untreated the metals would severely impact aquatic organisms in Luther Gulch. Though Noranda asserts

that the current seepage from the dam has retumed to the pre-l,loranda conditions, a fully comprehensMe

demonstration of this has not been made. Furthermore, pasil ancl present sources of metals in the seepage
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has not been determined or differentiated. !t is likely that in the ftJture, various alternative treatment systems
may be proposed by Noranda to treat the seepage from the tailings dam. Any treatment scheme, such
as passive acid drainage treatment, needs to be tully evaluated, pilot tested and monitored over a
significant period of time before it is implemented.

Old Gray Eagle Copper Mlne Talllngs/Mlll Pond Slte

An area known as the mitl pond situated along Indian Creek lptow Luther Gulch is where altthe tailings
were deposited from the Gray Eagle Copper mine in the 194O's. Tailings up to about 20 feet in depth are
deposited over approxirnately 15 acres of private land and o.3 acres of land managed by the U.S. Forest
Service. An acidic leachate stream drains frorn thetailings duml:r and mill pond and flows into Indian Creek.
Downstream from the mill pond, the bedrock channelof Indian Creek is stained red from iron precipitates"
The pollution problems from the mine tailings impairthe aquatic habitat and water quality of lndian Creek.

During the operation of the Gray Eagle Copper Mine, process t;ailings from the mill facility up Luther Gulch
were carried by a flume allthe way down to the mill pond site on Indian Creek where they remain today.
After mining operations ceased in 1945, the land was owned and used by various logging and lumber
products companies. ln 1954, Willamette Builders Supply Company ran plywood millon the property and
excavated the tailings oLft to make a log pond (U.S. EPA 199r:i).

Water quality concerns with the acidic leachate and erosion of the tailings have been noted since the early
1950ls. A California Fish and Game live fish trap study conducted in November of 1952 indicated that the
leachate stream was toxic to fish. Most of the fish died that werer placed in a trap in Indian Creek just below
the mine tailings dump. In the trap placed one mile below the mine tailings dump, all the fish survived
(coots, 1952). ln 1981, California Departmern of Fish and Garne collected water and sediment samples
from the leachate stream adjacent to the old mill pond and fronr lndian Creek (Wilson, 1981). The leachate
stream was acidic, having a pH ranging from 3.2 to 4.5. Metals analyzed included total and dissolved iron,
copper, zinc and cadmium. Total and dissolved copper and::inc levels in the leachate stream samples
greatly exceeded concentrations that are toxic to freshwater fish. Water from Indian Creek dilLrted the
pollutant discharge to concentrations well below toxic levels. They concluded that dissolved iron from the
leachate stream and ferric iron hydroxide precipitates were th(:, principal problems of concern to aquatic
life in lndian Creek. They recommended further sampling and testing at different times of the year"

In 1996, a team from the U.S. Environrnental Protection Agr,rnry (EPA) conducted a preliminary site
assessment of the tailings dump and water quality of the leachi:te stream, Luther Gulch and lndian creek
above and below the site (Guevarra, 1995a; 1996b). The study iuas in response to concerns brought forth
to the EPA by the Karuk Indian Tribe. Their findings were: (1) the mill pond tailings had high concentrations
of arsenic, iron, copper and zinc; (2) iron precipitates out as ,l hardened coating on, rocks and stream
gravels where the leachate stream contacls or flows into lndiian Creek water; (3) the leachate stream
rexceeds aquatic life criteria for copper, iron, nickel, and zinc,; (4) a bioassay study indicated that the
fleachate stream is lethalto trout fingerlings and possibly most aquatic wildlife. lndian Creek water below
the mill pond site had elevated levels of iron, copper and zinc as compared to samples taken upstrearn
of the mill pond. Water sampled just downstream from the conl|uence of the leachate stream and lndian
Creek exceeded the EPA criteria for iron. This study is a preliminary assessment which was conducted at
a period of high flow. Noflow measurements of the leachate streilm or metal loading estimates were made"
illisk evaluations of threats to human heatth or the environmerrt were not conducted.

The California Regional Water Quatity Board, North Coast Re,qion, and the U.S. EPA are the and lead
regulatory agencies handling the evaluation and response acti()ns at this site. Since the site is mostly on
private land, the U.S. Forest Service is not a lead agency, but hars been involved as a cooperating agency"
The current discharge of the leachate stream into Indian Creek is unauthorized and does not comply with
the Klamath River Basin Plan, among other policies and regulittions. The likety fr,rture actions at the site
would be the issuance of clean up orders by the Galfiornia Regiornal Water Quality Control Board to all prior
owners of the site. No time line for this action has been develcped.
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